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(57) Abstract: A method and an assay kit for conveniently and highly sensitively assaying soluble human ST2 in a specimen. Sol- 
uble human ST2 in a specimen is quantified by an immunological method which involves: a step wherein an immobilized antibody 
O prepared by binding a first anti human ST2 antibody specifically binding to undenaturcd human ST2 to an insoluble support is reacted 

Owith the specimen; a step wherein the first reaction product formed in the above-described step is reacted with a second antihuman 
^ ST2 antibody, which recognizes a site of ST2 different from the site to which the above-described first antihuman ST2 
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antibody binds and thus binds specifically to undcnatured human ST2, labeled with a label to thereby label the first reaction product; 
and a step wherein the label of the labeled first reaction product is quantified. A calibration curve is formed by using recombinant 
ST2 as a standard and ST2 in a specimen is quantified based thereon. 

(57) 

tttttV^^t h ST2 \Z®&®\Z1£&?%$&1 ©tat h ST2 

y7\Z&D£.i;rz%l<DKfc£fc®t, MBftlOtiitb ST2 in#7>*£i£-f S 
ST2 ©gm«kg&5&ft£§mLT«LT^fcv>k h ST2 ICftgtfH£l££-f 
5^2(Djitt h ST2ta^TfeoT,^%HHcfc0^a$nfcm2<Otfit h ST2 

&W&#SK<fcD&#*tf><5m«Et: h ST2*£iJ5l£-r3. TOStL 
TU3>fc-^->h ST2 ■Zm^X&mmtfttiLV. Z\n\Z&-3 Z&fr*V> ST2 £ 
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tst/!? p-t;Hitfti:8it6%«)T*5. £fc> iafc h ST2 ?o-^;i/ 

.10 ^-$'5. 

mttf. .,- .... . 

^JWt-TfllJIStt* m±-?ZV< h*>f>©ififcJ:oTThl, Th2 <Z) 2 8& 
K^giJSttS. ^CD«t^<£V^Xt^ViT$&«e>T*ltBbfe<7)« Mosmann e>T, 
1986^02 tTibofc. tt6tt, V^XSJH*««iaCD4»ttTllBfi«clC*lr» 
20 T. IL-2 ^>IIi^B? TNF-3, inter feron(IFN)- T ^ h * -f > *g 
4f5 I SA;Wt-T(Thl)«Biat, IL-4. IL-5, IL-6, IL-10 £ £<Z>1M h * 

25 ^/t-T*JBlC"bSTtt**aifcT**Ci3i(»*WLT#fc. 
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S S ^©^©W^Ccfc 9 , £#fl©#< ©a;W1~T JBfifctt Mosmann 0 
< \ZZO>m\Bl\f?VX «kD t M'llT^t), HcSfc^Tt 

5 *M-rs^j^-T»iJ63£*fflttTho«itefc#*snfc. 

ThOM&OtiL&ttW tVX\Z. Thl/Th2 fC^bT5M©W^#t#^ SnT H 

n©Th«M*Btt9-T?ttfc<, *n^n©Tho 

*>f >eaW**^«KWfcJI&-3TV»6. Thl Mi Th2«fi©«tt 

©co, cnst h©««©aiifc»Ttt»5K:e«ims*»ifeST?*D> th©& 

Thl «BISa« J e©^^TS-y--f h*K XlL-2, TNF-0, IFN-7)©ffi&£cfco 
T«Ufittfc**eiirra£3tt3. «HattftSEttt«llia«Stt- T ME 

15 (CTL)- tfa5W7-(NK)lte'- a 7 7~~7fc gOttfifc+fcfc 

j&Rjfcfcjrrfc&TffcD. q:n6©»je*»a»«wic^ffl-r*2:t*«afrs 

gE&&£&fc£»C©fc&EJfc©W4#*&v>££ftTV>*. 
Thl SffllS©g£T5lM h*-f >T?&5 IFN-r tti&iJSftfc-&£^fTf 

rThiM&&H£J tv*5> KlRltt*. gHrr#Th2M©g£-r5iM h 
25 >»> Thiaft«R«*«HW'r*J:i:*»»6nTV»*. 
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Thimi&tuMiz, Th2SBss«-e-0##5-r5iM h^-r xil-4, il-5, IL-6, 

5 CCT?, *ttft«t«Jll»<iDftAlC«koTfl!l©fl#fc|>-rc:tO'T?§aft!SEK 
fcfcHSdfcSSffc&'efc-D, fit*. BP'S, IgG*» IgMSf&fcUfcfcgKfc 
£ftLTV>5. lgG*IgM«»fi&£fc«kS**©*» -aiiciit^^y 
->-fkteP#U, ^*n7 7--5?fc«J:**ft&©|fc*S»ttsett#*S. 

1817 Wl^*-K***^f *tt#T»* IgE «Th2 ©**ICJ:?)^» 
10 =.-#4EJt£.+L* . :'.I'gErttV7v Mfe*®'© IgE g##(Fc e RI)fc*§£U ^t®if#S 

>i5 .^»a-©Mi^»**.^ttWM"r-Ji t k ©rut 

±iB© Thl-«Bfii Th2 »fi©iSttfl3©/t7>^, **V»tt*BJfiR©/t7>;* 
20 ^#©t**«Ei6^Thia«ttT***^ Th2MffiT»a*ft*«r* 

£#*.sft-cv»*. $&, £©>t5>*#ft£58fc*w-sjpiB&t>ftjt*-5 t* 

Vm&m-V&^T oTftgW Thl SSSUtt Th2 MiCfc^tlS £ 

25 *fc> COfcSSSR^fcfefcfc-rszifcjWIttf&n*. . 
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*«FSf 5 C57BL/6 V?*Tiiii&KfcftftT-&&©fcMLT, Th2 
fg^^fl, Balb/c *?£7.T? ttM$fettT!&:5& (Heinzel, F.P., Sadick, 
M.D., Holandy, B.J., et al.:J. Exp. Med. 169:59,1989). Z.tl\t> $BI£ 

C57JBL/6^S*K:2#LTIL-4, il-io, ft ifn- r *faft#£©-§-b 

T IFN-r, ft IL-4 + fi)ftft> ft IL-10 *?Hft#£t§:#L Thl 
10 Jrr*fc«ttttfcftt>&. C©«**6#v**©«fitt»»J:D, 

5SUa:^©«firt***ifi*K*^Tt> Thl B©fttt«*fc*V»T<*Krll** 
fftotl*21fc3&«tRftSnTV>* (Araya LN, Elzer PH, Rowe GB, 
Enright FM, Winter AJ,:J. Immunol. 143:10 3330-7,1989). 
15 £R©&i8E3RCfcV»Ttt,Thl t Th2 ©A5 >^ *«5fe©KflBftilCttoTJ5 

£#fi© Thi/Th2 a*7 >x * a»t 5 c tmaft^ossias^io 

20 »**ftK&*i»»SnTU*. 

Thl t Th2 &», *©S4"t*lM h*^ >©Jfcfc ioTSHHSnfc'fe©'?* 

©Mfews&an-rsws. 

»«fe#«fftff 5 Ct^RTttT^S. #K Thl Th2 fcfcftttfcaMb • 

25 M**v*ttflmft©***«***W»^#W&#fc&*t*» *ft***J*©» 
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b^U I«tTCtil5, 4#rt<D Thl t Th2 fcf&gijT * 

-fc-ttSaftt&bt^&Hj&t* E©8c^ Thl, Th2 ®^®V-^-fcK-r§ 
«#««L*LTVi*. SfT-jtl-Cfg^SilT, Th2*iif±fc«*JiWfc 
5 »SLTV»S^ >/t^»W»JlSn» ST2L £fft££*l£ <Yanagisawa,K.,et 
al.: FEBS Lett. 318:83,1993, RZt Yanagisawa,K.,et al.:J. Biochem. 
121:95,1997). 

ST2LttST2««Tp»Sj£tt©- , 2T*S. ST2 Jt€^»S*«tt, KT®3 

r-MO >* § -a**. 6-.nt 1* 5 ST2 Jft GFP* $1 © S£ 1 ©*< ^S^^tt^MT, ST2 t 
***NWB£f*tar.- &®t«f # 3 O© * -f y © *t» ~e bob** CftfL fc . ST2 tt , 

i mm^mmmmm^n^m% . -st2 «• go jb © .b*h>/<*3T3 m k-s v>t» 

ls*s6^^W»JW* *-5 its- .flMBJVXB © GO * # 6 Gl 

'#^5^0;^>^Itt$^f 6 fci-o T»JL&*U*fFJfc#:S tt t h © ST2 
*3- Hf*»fi ; f®*«f*ff'3TVi«WB|3p 6-178687 ^«#JS). 

m 2 ©^-TT'aMRSS^^S© ST2L-CfeS. ST2Ltt, 7 
>*-D-1 , *> 1 (Interleukin-1, IL-1 : «6RjS:«l:l!4t«»?iUT»6 

IL-lM#CttWtt©W^^tUTttttlCIL-18a«#:*t*D» Jin 

6ttn.-me#7 7 5'j-*ii«n. 

IL-lS#*tt AcP t^5*>A#mtth\Z. IL-18 M#ttAcPL iV»:5* 
>/X^Kfct*C*n*n!lS»»ttS*#*»Jftt-*i:t^«WUTVi5.ST2L 

25 Ac?m\zmuirz*>n#n£&\zit&mm&&mw*i&&T%z:titfi^mi< 
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ft2>„ 

ST2L t IL-1 £#fc©'J#>F©l&-&fcHl/-Ctt IL-1 a , <3 .receptor 
antagonist © V> 1* ft £ % £ b ft V> Z. t Ifi *> * o T D , IL-1 © -> ^ ^ )V&m % 
^©gl-^tef^^KlftoT^ft^. 

ST2L fcttTSftMMftUtf^FfcMLTte, tS^^>/^^«©»8. 

fi!(K ST2 © SS! 3 # S © ^< 1 © * < 7© (variant form) f ST2V 

t&iasfts. 

st2 ltv*&. 
& mnr m $ n & . 

^TVp*© T»ft3Rfc*V»T ST2 £ ST2L ©#SSH'<T*;fc. f*i Thl 
HBIfiTtt ST2 0>%m& 7*)Vtf-)],JL7> x;KPMA) t A23187 «k 3 |^B#fiJ^^ 
t> jLSftftV»#. Th2 «*K*WT»*JW«©«« , C , b ST2L © mRNA M# 
B»6ft&. S&fcJW»Ki^"C» ST2© mRNA©f£S#St#£ftfc. 

Thlfflfcfc Th2SlCfc#fcT*4V£*©**IIIIIBT!*S EL-4 £fflV> 
T*tt*ffofctH5, EL-4 § PMAWtM-tet Thl fflOlM > 
IL-2 * IFN-T £H&L,PMA £V7? U * cAMP T?HPt*l*T5 fc Th2 
M©-^ h*-f >© IL-4, IL-5 £©£#> ftj&ftb 

T tt ST2 © 38 S « Ji 5 ft ft # » PMA £ S> U )V cAMP T l§I ft t> 
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fc££©#-ST2, ST2L^© mBNA 38581* 3*1 fc. £©££:<£ tK 

Z.O>m%L*: : T)V\Z$>KT. ST2 ©»£« Th2 S!©iM h^-f ><D?m£® 

®<D # V^Xfc&^T ST2L^>/1^H«JTh2»JiaiC«l$»JC»3K 

/BV»fc**rT, ST2L^>/\°^^*lTh2-t»-7'-fe7 h (D^r-ts - £ LTm% "C€ -5 
E£*$B£bTV>* (Yanagisawa, K., Naito, Y, Kuroiwa, K., et 
al. :J. Biochem.,12i:95,1997). 

ST2fc-S>V^T, Xu ettin vitro T* ST2 CMt S#t## Th2 £19 \ZM LT 

10 ^«l^•^^«l^•^•5^Cs^:^m••lflUfc• ! (Xu • D, et il.: J. Exp. Med. 

■i 787-79-4^18^98) ,i @©#E#«$B ^ ^ in -vivo^© « -^©tfifttt Balb/c 
.... ^^(WV^ir^^lB^t^JNM^IIillt^S t*»»3nfc.' Mi£L 



rl5 ««fl#^a^#^r^^ ,^ef-te^«ff|^,B^l!^^JiRjg#«^© &»TjB C 



fi*SiBb&t7*;i/v^x©«W3E*»tt*©jfftt**^>ffll»3l!!6K:i* Th.2 

ft. IL-4, IL-5, IL-6, IL-13 t^-ofc Th2MV>m htt^f >® ft WmmT 
Lfc«h£8£$ftT^5(Lob.ning M.et al. :Proc. Natl. Acad. Sci. USA, 
6930-6936:95,1998, Xu D, et al.: J. Exp. Med. 787-794:187,1998) . 
25 unSCifelUO, »iBa!©ST2*«**»IJB36iii©ST2LlC«g^-r*tt3*T?» 




m&Th2 Mm<Dffi&te£ -o'T Thl ffl© 



*l£©*g3ltt> C©ta ST2tt#*tTh2 Thlgl©&:g£j££iji 
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ofcM»fcy#>F ST2L ^^TSv^tJ^IitT 

6U: ©£*#&» ST2L # Thl/Th2 <Dny>ZtcV?\tfc<* MWfc Th2 

Th2 aurett* st2l jifi«»ic56aanTv»s3&« st2 ©»sttsts*i«ft# 

±i£©<J:5fc. ST2CDa#XttST2Lfc*»'r*'t , »tii#©S-§-*«V97. 
if> fcfclATfr&S!© ST2 tJg»ji^-efe5 STOLttMtttf *f > l*©tt*fc*V» 

ST2 tt*n«jbTVi* ; 65 s ;i'^#A6n*. 
i5 t)H*«3n, sT2*»,-ft!!E*© ! R**at-«fa&»«i&s!i 

<&fc«, fc h ST2 te-3*>T»*©«fB**Ef 
20 t h ST2 CPIt«4*il*»»*t«^ *©4flcrtK*W*«tt*»W"*-« 
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tlX^Z (Yoshida K, et al.:Hybridoma 419-427:14,1995). L L & S , 
^n6>©^tt, fch ST2 »£^£;UI^K::fcV>Tfg3§LT#Sn£fc h ST2 

t h ST2 ^rJi^'rSfcJ&OEL I S AS^ £*ijffl-r<5 £ <k \tX£fc^ *> GQT'fc 

Werenskiold £ k h ST2 t IT mRNA £&ttJ-T5 PCR 

-10 (WO98/430990 fl^S 

• • = • •^*^!4fetM^tt«^j:^ W fc © T? 0 , W$ .fc h ST2 

r -^fgpj^^ gftl>TV*fcUfc h ST2 fc- 



->i5 ^^ir*?m^Mv^$m®Vb< <M*tt8*©^ftl*TV>fc-v*T*»tt- (#»M>v 
• -k-K ST2Xeffl^v-p fft & fc 8j £ t" 5 # ffi £ *1 # T 3 £ t £ B65 £ T<3 . 3-6 fc, 

20 ^BJOPS^ 

±BB@«£ji)&-f fch ST2 (hST2) fc#Hftfcfc§-&T-3 

fc h ST2 £|gfrra*y ?-;Hn:&£#5£ifcfifc£)U 

ICl^fc. BPt>, SSttLTUfcV* fc h ST2 CiSWlCi^tSty 9 

25 D-^;|/iit#Tfc5. ^£UTV>fcV>fc h ST2 SDS >/^g&?HJ^ 
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■i ^OttlCk h ST2T&3. ^fev t h ST2cDNA*ffi^-CPMbfcU'n> 
t*^->htl h ST2 TSot. ^ftUTV^Vi^lCD'brofe^^n^. 

5 g&)\Zfa&-f R«tttTU&V^jg^Sk h ST2 (k h ST2L) 

FERM P- 1 7 7 8 0, FERM P- 1 7 7 8 1, XIJFERM P-l 

7 7 8 2t*5M^u F-TKiDissnst; ^ D-±;i/S£^**^sns. 
io ip-fe, ^i§tTv^v»t h st2 \z®w i m~m&tz : f:J j-)l>Vifc*m$Z? 

SA'f^'J §f£#-^^F ERM P-l 7 7 8 0©/W^U F — 

t, §fe#^#FERM p-i 7 7 8 i©/w^u f-t, R#gie###F 

ERM P - 1 7 7 8 2 0/\^f ^'J H-T^$n5. 
-5. 

HK> #fgBjm^ftbTV>&v>t: h ST2 \z¥fm&)\zm&lr ztiiftZ^ts* ^im 

t£h h ST2 (Djfc&^ttuMiE^ry h"V$>2><> 

20 

OT©fS#fcIfcBJ§ 

U~>4~6\Z\t, ^J|^J2fc^^5 ; ey^O-^-^gt^2A5, FB9 Rtf 
25 HB12 \Z~DKT(DMfeffim<7KZn%. hST2 &tt£*f. 
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fit* ft ^ft © # JD * £ i* fc » 80kDa © hST2L R &ft © tfj&D £ ft T V> & V> 
ift 60kDa 0 hST2L ©tegft^To 
$g3®tt, mnmSOctU ELISA&©?&;i|©^5 7-C&3. 
5 I4@»> **W3©|^ELISAifc©IS**jS , r^57T?»*. 

$6^11 SUSm©^^?? 1 ELISA ifc©£*fcJHV> 6ftS* HMM 
tit© rhST2 &m^Tftl&VtzX*>?- H*-^T*S. 
~^|7Btt, 7 &# + ©«!*§& hST2 

«K8S38SN**W^€®*t & ^ T & * . 

■ „i>xv^vvb k st2 \mm^^^^^<o^m\zmx,tcmm^mmv, zn 

k h ST2 ©Pm^&t btit k h ST2 *3- p-T*Jtfi^ 

25 ftffl^T»#«©K*llBlfiK:#Al/» aift*llimrtT»S3tt*;iilcJ:Dttf» 
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ffjKft, m^mmtvx cos7»j&*©«&»#mmu&*jiv>s. x 

ST2 ^>7tirftJftiCtm«, t h£#rtfcfcW-S*ttbTV>fcV> ST2 

Stl,. *<Dtctb, frjfcSMfcttJKfcTJltf, t h ST2L ©SBII&ftg&#> IP^> 

«; th ST2L fta-PT* cDNA£ffl#&^£^*-£«^S&{w hv>7.7 
x£ fcfcJ;?K iSBia^Sfc ST2L £3§3I-r5«fflJi&£*l5 £ fctfTf* 5. * 

fc> t h ST2L ©»lfifl-«»'fc^*X ST2L Oil I^R^Mft^Sn- H 
-f 5 it fi? * ffl Ay £ * 7 * - * ffl ± Iffl m £ h 9 > * 7 x £ ^ a > f 6 

T^-, ^-y-ip, h, =7 h LK byS?, t^«^5Jlt*J7?t5. 
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«fi»^^ff*>nfcA'f H-^©*sajR-r*fctt»-»wft hat t 
-1*10 ^wM^fi^: i#T#5. >/w --fu F—T&'Stsigmmfc&oMtt.o.fc. 

wtfLM- H?st2t i-y, -*yutt# «, /\ ^r©*.*« £ fitSST s c t 
znzm® ©KJtti*ifcfMiu &*i*3T?iijii£-B:Tjg*&fii§8 

1KB:, 'f*>^ii'n7t«^77^-. y;i/5ii^ov 

o*»H:#aft^tttii:a»^t)SnTfl!^6n5. 
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h ST2 *#ft»KBit4^S*tt» MiU£> t h ST2L ftlIJB<SiBfc3S£bT^ 
zmmZM^tc cell BLISASstiOaiB-rsiIfc^T?**. j&»tf»<5#8n?tt. 
•*#BSS<X* ^t&<ffl^6n5fcS&,^©gIC^$nfck h ST2L 
ttb"CV>&V>tttBT?»S. ^dT, th ST2L ©MJB*HB#fi-hifc©«fc 5 C k h- 
5 ST2 fcffiSfSfcfc, *>Jfc*»Hft*fflV»fc cell ELISAttfcJ:tttf. SttbW 

&>±<DZ:o\zVX%t>nrc MbTV>&V>fc h ST 2 fc£fgW££5-&-f-3tak 

*Hfc»KanfcSfe#*FERM P- 1 7 7 8 0, FERM P-1778 
10 1, RtfFERM P- 1 7 7 8 2©«bfl>*«*tf&ft<&. 

«ft : MM#I*8«m4ifrX*X£ftffWftBr 

ftUr : B*H*#K"3<«HnfclTB 1#3# (Sft##3 0 5 - 0 0 4 6) 
Vft 0:2000^3^150 
15 ifBO^^fciDlSMbfe^y *n-^ttfc*JBV>TTiJ*ttkh ST2&&-S 
EfctfT?**. «J£2FifefcbTtt. ELISA ft, 9 5>*-f 

facs, ftftttfcffi. -f >^©£fe69xiasiw 
ft^ft^^sn^.ffa&w^fttbTJi^AtffiiTo^ftTfts.BP*, 

a) JEttbT^feVit h ST2 CWftttfc*|£f**l©ttk h ST2 
20 %&#\z$H&t< j e:tz®ftte$i#t, titftt* «g«m^?y^ b) NEa) 
OXfy^lCkDSUfcflCRJSMt. tafB|gl©ink h ST2ttfl£#aS£ 
?2> ST2 0»fciRfc*»tt*B«bTXttbTV»fc^fc h ST 2 fc«rg«fc«£ 
f5^2 0>SCt h ST2tt#T*oT**iM*fc«kD*itSnfc*2©ttk h ST2 
Vi#t* *KJ6S-Br*5liK:«kD«»l©S«4riS»*««Mbt-*^x!y^ ft 

25 #c) ««-fb*nfctt»»i ©ftffc£j*$©»$S£ii3rra*xy7££*j, 
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RlJSttk b ST2©fc**»Mj£ar8T*S. 
±IB$I£#}£«> %OXTyZf&-$P>\z$tS£ttfT?gZo mts d) dime is 

mt&iftt. mmmmtLTOPim&t b m t. swstj^f^, e> 

5 SftfcSg2©iat h ST2irt#i, *K«S*SCtfcJ:DK»2©Rl6:^riS»* 

liftts^fy^ f) ©iaftstifciaiB^2cDKjs^^©^iiiM*a8^f 

5, Hifc*Dft***tefirr**ry:A Rtfg) MSB 1 ©£&£*&$>©*£ 
MtMIB^SHt^StifE^^ORr^ttt h ST2 S£it5?f7yT$5. 
W5d) ~g) OXT-yyTtt«HP»Ki:bT©Rr»ttkh ST2 SfflHTlfc* 



-^««^jM5«©^Nft, wt4*TOflN»tt st2 #ft*$«v«. 
'^fes-'iE^ssi^-n^ffi l-t » b.i st 2- ic js-^r s ^ / * - 

<fc*15 -aifleeflt&iHSSMB £ fcS^fg 1 ©tat h ST2 £t#3$NR 2.©Stb:=K ST 2 £v#i Lt 
gf£#-fta<F ERM P-l 7 7 8 0, FERM P-l 7 7 8 1, WFER 

m p- 1 7 7 8 2<o/\<i7v b-^<Dmfr*>&M\zm$iisn%ix\t2mu± 

©A-f F-TICJ; DK&sn**y im-*;Ptt#*j|^<&. 
20 S6CBv*10jltk h ST2tt#RffJg2©ttfc h ST2^#:i LT, _h$©£ 

SHcfcotEmsns, i^^xtfh-ysii^ts 2«ii©iat h ST2^y^a 

ftttfc h ST2 */*D-^tt#:©Xfcrh-:/©fttttt» t h ST2 
25 ^EUSASfciDfTS m%s 21gOSkh ST2 * D-?-;i> 
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mmotiit h ST2 2n-j-)V$ift*, xtf h-yoi^s^y^n-tM 

JllOSkh ST2ia#ibT, SftWFERM P-17780, FER 
5 M P - 1 7 7 8 1 , RtfF E RM P - 1 7 7 8 2©A<^J H-^OS*^ 

tt#*Jfl^» H2 ©ftt F ST2ft#£LT, Sgl<Z>taiftffl©/W:/U F — 

10 tJVS#tl/T, SKftFERM P- 1 7 7 8 0, XUFERM P-17 
7 8 2 ©A<f F-vtcJcDMSti**/ £ a-:7-;l4rC#£/H^ ^2<Dfet 
t h ST2ia#£LT, gfet^FERM P - 1 7 7 8 1 ©A-f ^"J F-Vfc£ 

_15 n—^-;piftflcir*i:t 

i)MBtt9ttft& VT<D»Sm®.t F ST2 fctt, U Ft F ST2 (£HF* 

rrhST2JtVi5) *ffiVi-&Jlt*W*tVi. rhST2 «*:fiJ.-pi§StK:§gigT#<5£ 
TffSLlA. rhST2tbT«, t h ST2 t GST, 3 #7 # F v'^-if , T/k F - 
xm£?>/V?, XH:tXfi?> (His) 9ifi*k<DWi&9>W? tLTftmtsn 
20 fcfc®£/IH>3£<!:^Tit-3. CttSOtt'&^WC^tt, #1/8 9 ffl 

25 <&ttST2tt#Offl»tt*S»*Xttft*!R#fcJ:oTfftonS. 
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)l*3c ! yy-V. *-77r^ y S/a^**^^— (HRPh 7^:*Hz-r > 
-f , ;f*5'7*-h (FITCK P-^5>-f V?*2/7*- h (RITC), 7;J/# U 

*X77^- if, t*^>> R^ift#tt««o<t»*»&ffi«icaiR*n6t>©*«ff 

±i&©#}£te < fc DBtT*Lfc«ttUTHfcHk h ST2 CUSWC^^t^^y £ 
-10 f □ -^!)^#^ -WSMMS b h ST 2 ©ft«^W-»«»* y K**j*f S £ fc# 
• 5 -#<ff*-b-*4rta?8«l6W-F E RM P - 1 7 7 8 0 , F E R M P - 1 7 

■■ 1^EMM«*P- 17 7 8 2 T?*-6 A-f-^.U F-T©»a> fcftjtfc* 

Ift-Ht K3M-fc^-ttte»£T**l ©St h ST2tt#ii|»IBJS 1 ©St h ST2 

; i2©^tk h ST2S#T£?T» *WKr*££D*M3n&ft2CDttfc: h ST2 S 
#<h, RtftUMbKfcbTOT&Wttk h ST2 TfcS. :CT?> fgl©St h ST2 

; 111 ©St h ST2S#Xttfg2©St h ST2flM*Ktt, ±J4©*ftte «fc 0 MS 

sn5jEtti/Tt>ftv>kf ST2 ic^SMtsg^fs^y ^o-±;i/S#^»ji 

fcftfi. fgl©St h ST2S#X&f|2©St b ST2S#£LT, ttftBK©* 
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FERM P-17780, FERM P-17781, RtfFERM P-l 
7 7 8 2©A-f 7U F-vcD»*»6tt«fc»lRSn« lXtt2«tt±0M 7'J 
H-vlckDK^Snsty ^o-^-;i/tt#ftfflVJ*. fgl ©ftb h ST2#i#X 

£ 6>lC«, ilOiftk h ST2 $Ki$Tk.Zfife 2 ©in b h ST2tn#£bT, ±|B©;£ 
SliiOMSn^, ft&SXfcfb-^SBKT* 2S8i©iab h ST2*/*n 
-^tt#*fflV»<5i:t38*»*bV». IMItt©*^*; ?n— £2 

10 <0»-&IC*V>T, All 0ttb h ST2m#iL/T, JRt^FERM P-17 
7 8 0, FERM P- 1 7 7 8 1, WFERM P - 1 7 7 8 2 © /W 7 U 

^E/^n-^-^^&fflV^ H2©ir[b h ST2ia#:<!:bT, «1©$MMI©A< 

F--7ibti«sna*ofcixtt2io;w^'j K-vtckOMsn 

15 Sty ^o-:N^ft£ffl^£;i£#ji?£bV>„ 3 £ fc£F£ b < «, Jgl©itb 
h ST2 ; E/?D-:i-Mn#£bT> gft#^FERM P - 1 7 7 8 0 , XttF 
ERM P - 1 7 7 8 2©/W 7'J F-<7fc«kDS43n<5 : E/* D-?-;Ptt# 
Sffl^i, H2©inbh ST2ft#<hLT, SKttFERM P-17781 ©A 

20 ft, El©tabhST2^#R^2©J ! ibh ST2 ttfl£©fr*XBW#*# U ^ 

□ - -y )v it # t r s c t *> -c # s . 

MiB^2p^Hi:bT©Rj^ttb h ST2 KB, rhST2 */B ^-5 C b V». 

rhST2tt*«J.Oi^Rlt»JftT?#ajSiT»*bV». rhST2tbTB, b F ST2 t 
GST, j3#^£ F^~£> °?J\,h-7>ttG*>K9* Xttfc*^5>> (His) * 
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ttottRjWinstu &K^©*t«&&a££n&v>. JiwTOit^&ft^©!!! 1 

tf, yyz.OVjrirz/?— M (HRP) , 7 l^t-f > 
-r y 7*- h (fitc)> n-^s>-r V^*->7^-h (RITC), 7;i'#U 

•»iB'©>=e j #-n*&<)mfr*m*Tm&&m)z&m2 nzmmsm. t> st2l 

<ffStf*oM I <<8WHfc)6NKt?£-fld . -3;fc » ELISA'^, 5^A/7yt'f; FACS, 
• vftgEftPSfcU <b.J7uyT4 >^moy^m\z^f), t N ST2L ©Hjfcfc-rsci: 

t h ST2L £iU£-r 09 A If, tt#*©Thl»jft£-Tli2»jfc©ifc 

©tea 

25 (1-1) £UB©P!9I 
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fcttl/T^&^k h ST2 (KT. rhST2jiVip) fiiSWC^TSt/^n 

-^;Ptt#*#«fc»lC2'30ft&*ttB(%ffl^fc. »l©ttHtt, hST2 ate 
COS7lBJfifc*V5T4SSn, #»Stt$ir»ttttifc*.liST2T!a 
S. £2©ftJK«. *©*mfifl»£j8*k h ST2L (KT, rhST2LJiV>5) fcffi 

a. "SI^ttffi^^hST2 (rhST2) CDil 

thift ST2 cDNA 0E*i##l) ©T"<T©3-^ >?m®*$tS%m 
^2 ( P EF-BOS-ST2H) £ £ ft b , COS7 *fflli&fch7>3.7x:?bL& 
10 (Tominaga S, et al.:Biochim. Biopbys. Acta. 215-218:1171,1992, R 
Yoshida K, et al.:Hybridoma, 419-427:14,1995 £iBit©7J}£l;:t£o 
Tffofc). -£©&. h7>77i^ hSnfc COS7 «IJfi©«SI±fll^6, A/1 
'J>7^D-X*7At MonoQ HR5/5 (7'7->tA77;i'?i'7A'f 
:* X £ ft) £ flH> T rhST2 £ It ft U (Yanagisawa K, et al. :J. Biochem. 
15 95-103: 121,1997 fc:faifc©75fefc:ft o Tffo tc) . rhST2 © & & i» gl #1 fet 
SDS-PAGE ©*!fefiiSfefc*V^T*-A>H**Ufc. £ © * K ©i^Stt 

b. **?#^HMSS»SH?-* COS7»fi©IWS 

«i©ttfiti/T, hST2L kubmiu mnmttft^Mi&ft&ftn 

20 ST2L fcfflSfS** HMS COS7 ifflfl§£&©;£i£fc «fc 

DPMUfc. fiP^, fc h ST2L©«ft&#£v£* ST2L©llM®gB#RtfSffl 
flSrtS8#£^tf HMS 5^*K4"T* pEF-BOS-HMS * COS7lB»K:#A 
Lfco HMS ^^7»fM pEF-BOS-HMS ©Sjifttt^ffl 6 ©#& (Yoshida 
K, et al. Bybridoma 419-427:14,1995) olffofc. pEF-BOS-HMS 

25 © COS7$J£^©®AK:fci:, *?\M© h U7.MM>20mM Tris-HCl(pH7.5 
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at 20X1). 120mM NaCL T* COS7 b DEAE-x + X h 7 

i££il&bfc pEF-BOS-HMS £jbPx., ^^1? 15#{fciSbfc. ^3g© h 

UX bfc&, h7>77ii? bStlfc COS7 JBIj&& 20%(w/v)^'J 

irn-;i/*^ty^5i(D h U 2 »^IS(;*^tffllLfc. ^©t, 150 

5 nMPUn*>%$tS DME+10%FBST* 3 PSFsl* 5%C0 2 , 37t; OliTTffll 
bfc. H±©j!!ll©t> ig« DME+10%FBS 5%C0 2 , 37t;-<?&* 

( i -< 2 ) st# mammomm 

•«10 • a ^^^2^«-fc-^^#^«te©»li! 

• -s^apHtefefc *?8^^D<f»ft9teMW*B«: : :35 ifcg*© rhST2 :* 7 □ -f > p:fX&7 
^M*^^^^ 25 
:W*15 ^«^«t?i«l*f.'JIW^5^a H fc Ste b fc «b O S'V £ X <Z> ttfi ft 
. fc &tt fefc . ~*« Ofeffi % J* © ftftffltt ft* ffl-b fc. «tllU fc 
B$MJ&£iSJ<iLfit RPMM640 %m&*rZ.T>l'ZX v J^aWD^lfc 

WMMAiKft8<b£-M (1500rpm, 7#F«g) bfc. @«b, 
»RPM-1640**t*fc»»£-fr&vS&fc, *JfcL»RPMI-1640**«T?2®«c 
20 #b,.-tt#S^v»>xiM»IHJ6**a'bfc.- 

A;^n5/f^>^5fT0fc. -fi^Dyf^m ftifiO (2-1) 

©^tfefcfflfcfcfr ofc. ^©il§3l£01 ©b->2 fc^-fo b-> 1 tt, 
OVC^OJfil»ft*>y;i'ibfc3>h P — ^Tf*«. b->2fd£HT, H«P 
25 ^TS^nS rhST2 * >/t* ©{fcKfc/S> F #££3 *U rhST2 *B«-T*tt 
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b. **7#^HMS Z%$l?Z> COS7i|ffi)l&£ftM£l/fcia#:^£i8Hj&©fiail 
SSJfC, 100tfl©7O-f > H^75?aA> F©*S Balb/c ( 6 jl^ 

fcST&Stbfc. 24ftMft£, ±fB©#&t£j;DPIS!lLfc C0S7 iaHC 200 
5 Ml (1x106 IS© COS7 8Bfl&£^tr) ft±l3&Tft»*bfc»J5ffcHC»»flc»a 
Lfc. Mft-gEfcLT, 24WHBJ«fc, lOOtfl (5xl0 5 <i© COS7 8fflJI& 

.l/fc. «fflb&I*B*iHBJ&£&i]f[Li|5 RPMI1640 MtfTXr>^^'; ~>ol±T 
TD^l/fc^ J»JiiBBIIgS?*^£,>^8l (I500rpm. 7#JB) bfc. aE&»3&£ 
10 IhJJRU MilfllIlPMI1640i»**lC»»3*fc. MM® RPMI1640 

A^nvr-f >^&£fro£. -f A/^Dyf-f >#mt. &i£© (2-1) 

©#j*fcw«K:fTo£. ^©igm^Bii ©u->3 k^t. ±ia©^5(ci/-> 

15 l«, &-gM©^77©]fr*£l*>:7^£bfc:3> b D-;l/i?&5. ^->3K: 
43V>T, g|>f5cff?a?$n5 rhST2 ^>/1^©fi|lfc;t> F**««Sn, 
#?HMS ft3fiS"T* COS7ttfi£iftRfcL&*'&C*^Tt>, rhST2 SBfc-T 

(1-3) •7^7,5XD-V|HIS©^S 

20 $ x mmw PAI SfflVifc. v^x$xo-T|aBS«, 

L W5> (lmM> 7D-7#7h'J-a: SI), |3^;^7M^y-^ (5 
X10-6, ^^S: §g), N-2-t YU*i/JL?)V\iU*J>-li'-2-2L*>X)V-fc> 
!KHepes)(pH7.2) (lOmM, @), (O.lmM, *73*t 

B)Rtf tf;H£>«3- h U7A (ImM, *73& ©) £^£y lO%v/v FCS %m 

25 idPLfcRPMI1640^««l(C7'f y^AWHt^D^ytt B)-e*F*U&. 
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(1-4) M^'JF-70f|s«R^D-z>^ 

±|B (1-2) ©a. Xttb. fcJ;DW«Lfctt#8£v2;*lMK»lBfci:IB 
(1-3) CDTtfaSXD-VIIIIJftfcOfi^lbfc, #Ulfl/>^'j3-;H 0 
0 0 (50%(w/v) in RPMI1640) (*)l^tt W Stofcfcft, 
5 KJtOiB^KJtSffofc. 2in*96weU plate \Zft& U HAT MitTig 

#E hST2 tt#M4T«^-f^U H— 7©5MRtt, hST2 H£fc71'-h*ja 
V*fc, "7 -i 9 U~?V— h Enzyme -Linked Immunosorbent Assay(ELISA & : 
^S*feffiMj£iS)fcJrDfT.o&.- hST2H«flsy^-h©ff««KT©*SsC«kt) 
••$a0^^^&^T*»9'6we11- opiate £ ffl * U £ <D # £ x ;WC (fctt^'-HJ £ A 
■ ■ 50M1 'tlB*fc.-* , l/T» 4t; 



«j*f!©S*0^^ • 1 *MtGkfc#«Lfci iffc^T, 100>1 

-fOjD^, 1 PBS-C3£li$fc#b£^ ^'^xMCJit-X^T'f 

y S'xUP^S'*'-* (HRP) &<&- J r*r&i-?'}Z IgG (Bio-Rad & 8) 
*«*JH^.T, 3 0 PBST4|S]ife#L&&, 50mMim^MJ •> 

20 AttflfftipfoH S.0)izmMVtc 10mM*)l>h-7 x-U>V7S. >(OPD)-0.01% 

H«Oa**£x;nc ioomiI* oJq*.T 2 o#ra£iS2-frfc. ^±©s^o^> 2N 

©flM*ft»I*.TfiJfc*#lkU #^x;KZ) 492nm fc^ltSTO*^ 



Jd^N*a*^ifc lb -1" S «& fc , 200 O 
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)Vftb> cell ELISA, Western blotting, flow cytometry £ffl^T> HfeH 

FERM P- 1 7 7 8 1 , FB9 : f f£#^ F E R M P - 1 7 7 8 0 , Rtf 
5 HB12 F E RM P - 1 7 7 8 2 ) &A-f ^ U F - V $ □ - 

BftffKM 

ftBf : B*it«I^<tffIlTB 1#3# (S«##3 0 5-0 0 4 6) 
10 ^f£B : 2000^3^159 

SI6##:FERM P — 1 7 7 8 0 (FB9)> FERM P - 1 7 7 8 1 (2A5) , 
FERM P-17782 (HB12) 

A< H— 7^n-> 2A5R^FB9 «±ffi (1 - 1) a. © rhST2 gftfll 
tbT#e.tlfe^O->TS0, A-f H-V^D-> HB12 tt> ±^ (1 - 
15 1) b.-- ©^^9^?HMS *»5i-r* GOS7M*ttJRtbT#6n&^D- 

^P-->^Lfc4S-A<^U 25-cm2*;pf t-7773^T? 106® 

*Baib/cvr>^ <^x, 8~io@&) vm&izmmLrc 

20 (156, #A^f y«J H-T^^T-5K#K:^ViT0#tt^»ttje5!KSffl^Tffo 
it. 

(1-5) *D-^;i4ft#©*«XrHMMb 

±ia#A-f^U F-V<fcD#fcJ»7K£, Hi-Trap protein G*7A(77->t 
25 etoTStSU ; E/^D-^-;i/Ji^2A5, FB9 Rtf HB12 
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(HRP), X«7;U*Hr-f >i" y^*5^7*- MFITC)£&£-f SdtCJ; 9 
*«fl3*ff-3fc. tf^Xflilg&W: ECL ^W^Sttf^Wfc^ri.-;!/ (7 
T^-vA7r;l/^->7AW*7 L ^tt ft) tCioTff ofc. HRP ©**fctt^;i'* 

OV-3.7;HC^t>Tffftofc. FITC fc«k5®i$tt, 2 mg/ml C 5 «fc 5 C # 
^D-^tttf:* 0.1M Kft^h U9Aa««(pH9.0)lC*#l/» 15 
Mg/ml ©FITC (Rfctt 8) SUOA, i&ftT* 4 < CT&&El&£ *&. Kfo<D 
#lh«,l/10m© 1.6MJi FP^-^JS >*g$KpH8.0)£2inAT3 Ofl-Rg&gT 
10 ^■ffi*"lB*!}-ff-'d--&; k tl-'&lxTViJa:^ FITC £® 0 Ultrafree 

s n~+Mma>&<BL<!>im . . 

^J^mWrniiiL^ ^m --^'^#a2A5v FB9 Rtf HB120D hST2 fcttl" * Jg 
4HSMWb.4<<^V 9*.^ - ■■ ■ • - • 

4*3* , .. Jsia C 1 - 1 ) . a . IC43 H-Ta A >J >. 7 # p - 7 * 7 A <k 0 W fc: 
>iSUfc rhST2 £ 10%SDS-PAGE TMSIbfc^, PVDF ;* >7l^>7^ 
±K6fbfc.fO«, 7*;i^-«fi##fc«JWU#7*;i^—-S 10 mg/ml 
OX=fA5JI/^Sii!llfc 0.05%(v/v)<D Tween-20 Jgfi? h U 7&®43&&2R 
20 (T-TBS; P H 7.5)tf-C7D^^>^L/fc. 8^T, &7 Jl/* -£±12 ( 1 - 5) 

imffl<DKJ&&> 7^;i/^-^7*A3;i/^/T-TBS T3IsIife#U 
7*£5;i^/T-TBS fc^LfeHRP-^^-V^tfiV77 IgG t 3 0#£jS£-fr 

25 £/BV>;Mfc^3£ft&K£9*>A£g<DA , >K£&fflbfc. iSU -r^TOEJ&R. 
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J !7U-~)-)V$iW 2A5, FB9> HB12 

■b, ScftTSSftS rhST2 lCtt^*D£L&/OF#**S3 ft, & 

5 ffi##hST2 Kill ^EJ&ftfc^T S. 
b. 

£ P-^-;i^ia#: 2A5, FB9£.tf HB12 #&#© hST2L ^ffiTtS^i* 

5 fr&miz rob tzft&tzny v *n o fc. 

hST2LcDNA (E8I#-* 2 ) W$L^V *-pEF-BOS td^^ii /u}^ 
10 P EF-BOS7°77.5 H 2x10' © COS7 »Jg)C h v >X V x V bbfc.^ODgL 
h5>X:7i^ hSftfc COS7MI&S»*U £ft£ lml © TNE gSf&, lOmM 
Tris-HCl(pH7.8), ImM EDTA, 0.15M NaCl, l%(w/v) Nonidet P-40, 
-CtemistCo ZOj&lhmz, protein A IS Sepharose4B ( 7 "7 -> -V A 7 7 ^ 
•7->7/Htf^tt) ©50%<v/v)&»& (TNE««**) 15/tlMU 4*CT 

15 2mmtkmvito &&£8££D'*& ft& ±»c, */£n—*-/nit#2A5, fb9 
r HB12 * -e ft -6ft min u > i - zf £ 4 1: t 2 us m t tt . * <z> 

gr^z.-y'iZ. protein A Sepharose4B © 50%(v/v)!i*S?£ (TNE M^g*) 

20// 1 ssaiu 4"c-c2mmmmmwvrco <uy 5 bines 

•ftT^lfc.^l/y h£ 50/il© 2{&ig&© SDS#>7;P««ttfc»»Lfc 
20 ^, 95tJT? 10 3HBIMU It^TS^ffllLfc. 

± © m m © is* # e> ft ± m (20 n 1) * sds-page \z £ 0 js h l fc . -t © m . 

hST2 SBttUfigft G7 S Za-y-fririft (Yoshida K, et al.flybridoma 
419-427:14,1995), Rtfiri^T. IgM-HRP V>fc< A y x-f > 

25 H2fc#l*T, l/->2, 4 & 6 fi±|B © <fc 5 fc hST2LcDNA * # tr 
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pEF-BOS 7? h9>X7x£ hLfc COS7 * / 2 n - j- frtfifc 2A5 

(l/->2h FB9 (l/->4), HB12 > 6 ) }C J: 0 ftftitft bfci^> 7> 

©iig£-e&<5. u->i, 3R.iK5tt^n-?n^->2. 4, 6©-tf->7> 

3 > h □ -Jl'T&oT, hST2LcDNA pEF-BOS (DfttDC 

^EPt^UDtt^n^n^M^WT^ (BP'S, i&t$a©ttiD 3§ 80kDa 

© hST2L Mffim* mhte^ <IP£. «i$©#2JD£ttTtA&U) & 60kDa © 

" vi-rn© hST2L ftfe^HEttB-r*. a±-©is«^ t/^D-t;^ 2A5> 

10 ?*FB9, Rtf HB124S K v 7 x 7 h £ tilt hST2LcDNA © J£ $J $F ^ M \zm%& 
r "tS-C t #t W*ufc . ST2L ©»& © ftftldU fc © S£ ft* Wlc 

**BL5 #K 3 - 1 )*fe%li**iBlSiS^S . ' '.rr,;,-. ..... 

^.0-^-«# 2A5, FB9 Rtf HB12 LT tAfcV> hST2 $111?$ 

s^g^*, SBnasiBic hST2L *»abTv>*4«ia*fflVifc ce ii elisa s 

hST2LcDNA £3§5i^7 ^-pEF-BOS IE pEF-BOS /^U'S 

20 COS7)9BiaC h9>X7-x^ hb> h7>X7x^ h^nfeilBa^ 96well plate 

€/i?D-tJVtafr4§>7iJH:iJllb&. *©K, 1$*fcit&© rhST2 
TgSjQt/fc. -e©^, 7>-h£ 37t:> 5%C0 2 Tl? 16 ^MfiiMbfe. ^±© 

25 }Stt£8!l£L£. 
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>7>0«lj£S|g&-e*5. 0* Bffl^57B, hST2LcDNA£-^ty P EF-BOS:/ 
7^5 F©fttoD hST2LcDNA £^£&V:>£© pEF-BOS ^7X5 F^ffltA 

5 /t-tt^/^P-^;^#SS«*-&SKKB«ffc*llP"rS rhST2©»£^*l 
ftlOtf g/ml, 10/ig/mL Rtf 50{ig/ml £ Lfc*§£©$!l£Sg|£-?&5o & 

BSAfc^SttSJiSfc, COS7i9BBat HKP-««K#tOffi2^ffltt, rhST2 
COS7flKMlCXildn& hST2L *>/Wa«tt3nT*&f»*-f ^© 

ttiTss. -o^i^s. ^=ty^a-^jvifimt^mmmm 

fc«SSftTl-J«, fttlTUft^ hST2L *B«-r*i:i*Jl?#*tH5*)fl* 

TKSnfc. hST2L©«flBg^.g5^«hST2 tffis-rsfc*, y 2 n-^;i/#£# 

15 ttXttLTV*fcV>hST2£Btrr*£fc#j*£ft5. 
(3-2) H^-ELISA^ 

^ y ^ D _ ^ji^fl: 2A5. FB9 TkJf- HB12 hST2 © |f| C fftt « B*f S # S 
ST, M^TJ-y^J 9n-±)VtK# 2A5. FB9 Rtf HB12 (ft 200ng/ml) 

20 « hST2 ^>/^^*<3-h$nfc 96 *x/i>:/i/-Mcjii*.fc. *©Krawpic, 

^D-^*i[#2A5» FB9 2fc.# HB12 *N*fc8ftlU 

^ti^ia^T^e>fc3 o^sis^-a-fc. #yw-h©w 

25 Lftr-^tt4l<D»aLfcSll©^i|T*5. 
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©#tt£»fcH#3nfc (WA). ^n-^tt#2A6ttl!l© : E 

y ^p-!?-^«flEtii3a:*«ttftBlibT hST2 \zm£T%z. tatwsn*. - 

^PttftFBD t*/ t> D-^;Pttfr HB12 hST2 Cfir&TS £ 

^±©Sg& J: D^; ^ n-^ttft: FB9 Xttt / ^ □ — j~)\/iri{fc HB12 tfB 
'■'*f * hST2 (DU&t. 2 U-±)V$i# 2A5 MMtTft hST2 ©fflHfcfcttJi 

4SfeBB-V( 3-1 )«JS* 0 »• =E D 2A5, FB9Rtf HB12 « COS7 4 

-15 ^ W^ife® i2SHST2L.^S S # 26 , hST2LcDNA £ #£f pEF-BOS 
S ; ' F^.-"C0S7*-iHfl'fla •& h ; 7 > X 7 1 ^ K $ tfc. b 7 >X 7 1 h S tlfc 

cos7*mfl&£ h u ^">>©*#«ETfcfe^"r«*nii3&»6tt*«Lfca, pbs KSis 

Lft. ZLZ\^, ^E/^D-^-;i/*i^2A5, FB9> Rtf HB12*-jMl^n»I*., M 
fflT? 15^raS^S-a:fe. PBS Ci5 3i0iSfe}tKD^ 2 #ta# t LT*7lJ-*in; 
20 •^'7* Ig-FITC^® (DAKO& «) ftiP*-T, MT 16 £IBlffl3U Btf PBS 
T3|sli$fc#l/fc. ifflflg^ 2jLt g /ml©yPfcrs?^A<^-^ FS^OPBS 

TlSSSiSU FACScan (Becton-Dickinson ft 19) Sffl^fc7D-^ h * h 
U--C^«fbfe. fiKK ST2LcDNA pEF-BOS 75*$ K©ttfc>9££© 

pEF-BOS 7"77>5 PSfflUT C0S7 h y >X 7 x * h LtcV>Zf 

25 >hn-;ktLfc. fcU-^^oMjeiMlftBS© AfcjSUfc. 
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0 5 0 Afc£V>T. ±#6JBfc ; &y {7n-j-)V$ifc2A5. FB9, TkZf HB12 £ 
#hST2L cDNA£-&& pEF-BOS £ COS7 iSfflJSfc h 7 >X y x £ hLfc+>->y 

;p©»sis*T?»e), mo-z>&2te^mmi!)*£<D p ef-bos £ cos7»i6fc 

—)-)V$i#$:m^tzD->7')V\Z&^X, hST2L cDNA pEF-BOS £ h 7 

>X7ii? hbfc COS7$fflJlS©F*9©Vi< hbfc ( 0 5 CD A <7>£ f? 

&fl:rtT*iRfc kST2L *»5ibTVi*»jft*7n— <m h* h u-t? 

10 ^«fT#S^ : g^=Sr^W-r-5fc«6>hST2L*^-f ^O^^T^g^ t T V>£ ZL 
ttmmZ HT^Z t b&lkffimMm VT-7IGM M®. (Tominsigei S, et al.: 
Biochem. Biophys. Res. Commun. 14-18:264,1999, Komatsu N, et 
al.:Blood, 4021-4033:89,1997, Yoshida K, et al. -Hybridoma, 
419-427:14,1995) &m^T, ±|E £ iH£ <zm i& £ fr o fc. f>7>X7i^h$ 

15 fife COS7Mia^^^Tt h&fiLffiMmWUT-7fGMMM*m^tc. m. 3>h 
D-^iLT, =E S 2A5, FB9, Xtt HB12 ©ftfc> 9 IgG 

B5(DBl:fe^T, ±^ SMlfc^y *a-:f-;^#2A5, FB9, HBl2Rtf:n 
^D^^bfc^ffl*S FITC mWimft 2A5, FB9> HB12, Rtf3>hO-;HgG 

25 ^6»^f3^77±T*^Si&b#SW^iiM&^teb&z:i^^$tl-5. 
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Z>U—t)),$ifo FB9 X« HB12 TfflSStlfcfllte'b, * / & n—j- JVftft 
2A5 fcJtKbTSS*^h$Vi'b©Om^fc*^«>7 hl/TV^S. E©*UC» 
AKfcViT hST2 S»SUTV>5|Bia*7D— ^< b 'J -T^lft^fcftll, 

(5-D tt&R.xfm&Lm®&wi 

«0UT#fc rhST2 fcffl^T, CiM* (B^Sfe^T. 3.5kg) fcttL&T 

"V^-*m*^llb ELISASKJ; DJS#«*fiy^lfc. "Wfe, 1/100M&8W 
10 '-VrflWfefefflMtlfclfE ^PBS)*riiST2 *»j»UT O.lmg/ml ©Jgtt&lHSU H© 

■ MMfea&5c >-ii»!tt«H<9«^^'- i f^D^ i^'- -I- r^xv-yj.©«-d;i/fc ioo# 1 
* MM)- b ^.ia^(»2055»26-is ) t- 3 m ffltkm vit. •€•©&, #*x;hz>»«?£» 

*jpaMltt&fc 4WiR m^0:^*MtH 7 fr&S. PBS * 30 U 1 tOit, 4"C 

y + L£. ^ 

.* *#l-5 «|#i>as«>k* -300 u> 1 © PBS -7? 3 SSfe #1/ . E©«l . 

?»©3RaiSf|saU&'b©* lOOjti lf^JOUSft (20~25t)) TlftlfflSMBL 
&. «-2x;P<kDRf&«%|fcHfcft, 30M 1 © PBSTS-^x^S^HlMbfc. 

20 100M 1 £ftJX.M <20~25t) ' T? 1 SH>T, ±BtR« 

k#^x;p£ pbs 7?m&Ltc®.,3,3\5,5'-T *^)vs<>z?i;> ti&nitykm 

<D®WL lOOu 1 *5S6SRtLTlBA.T-3e«flBIR«$*&.1.5M-U 
x;HC*fllUT58eSlfi:*ff±-L, #£xJl/©i£fi 450nm fc* It 
SLfc. +£fc#*Mlli*Mi&nfci:&£«B«, StM?©:*T»IIIUD 70ml© 
25 »JfcL*ff^» *©IS*. »30ml©StJlilfll*»fc. 
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(5-2) mmm&vftm 

±IBinlfil?S<fc 0> DEAE -fe^n-** 5A*/8V>T IgG #B£**& 
*jt§UgG#Bfc:, IgG lmg 0.056U 0ffl£T7^ ~>>£8s;taU 37t 
•C8P#roE*;^,ttHT,Ultrogel ACA44 Sj8HT^5jit5 d £££ 0 > 
5 F(ab)'2#Ii£#fc. F(ab)'2 ftWUZTU-f 3. Kfe£<fc f3^;fr*^--tf£ 

Blififll 6] hST2 Sr^*-TS ELISA*y h<Z>®^ 

(6-1) $i#.<DMlR 
10 S-f, l*«lSE<0««^?II6a:-9->H-f y^ELISA + y h**»T*&»» ST2 
©»&aStt*B*f S2«»0ft#:fca&l,fc. W-fe, ±|B#iJt0iJ 3 © (3- 

2) T^^nfccfcpC, t;^D-t» 2A5 ty^D-T-^Sft FB9 

X « HB12 aJRIt 5 85ft £ 3 ST2 © g?& £ BWi? § £ i£> , t J Z 

)i$i#2A5 1 fb9 ©m^-a-to-a-, x\t^/ ^D-^-;i/ja#2A5 £ HB12 £©& 

15 L&. £©2 0©i&*£fc>l2-£^Ta*©7y^£fTofci 

£3,2A5 £ FB9 ©m*-&t»-&*ffllrifc^a-0!)^r*V\*-/^^7'>> F 

ttuctSjatULfc. H&*ft»©|g£, ^a-^-;^#:FB9^y^-h± 

20 #t#2A5 i FB9 U fcfcttfcty *D-?\Jktt# FB9 *7 

l/- h±©Jfffifflfet#tLTffiVK e a-^fcfcfcUfct j ^n-^-;i,in:^2A5 
(6-2) ^/^□-•^iftftaffift-?^ zu-Jv- h©f£M 

0.1M Na 2 HP0 4 (pH9.5)K:^^Lfe^/ £ D -± FB9 M 100/zl {Zu 
25 g©in;#£#ty) fcs^ttttsertv-f puzfV-h rv+^v-^j ©&7x 
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Mz 1001 -foMz.. 4tT 20 HtBHtfrttMS-frfc. *a#?gil££l&£L , 

0.1%(w/v)BSA *^«t PBS £#>7X;l/ 200^1 T^iJPA, £& (20~25t:) T2 
WHBMbT^ny*>ifftff"3fc. ^Dy*>^«t»*lfcft, 71/-- 
0.05%(w/v)® Tween20 &$t$ PBS200/U T 3 *©ft, 7°l/-b£ 

5 a&bT^/^D-^ft&FBS BfBftT-r h£#fc. HflDHffifttt 

[MM 7] Vy}*^ y?EUSAm\Z&Z&#.*<Dl>Sm&ST2 
ffi^Jim* 0.1%(w/v)BSA S-firO PBS *C 10 IIMIHRU ±BB ( 6 - 2 ) ©> 
-f^nyi/- K©#«7x-;Hc- lOO-iiir^SlPl/fc. HibTtt, WD 

io my7r--eM-lisatoS«MSl,fcriiST2^lIl, *t#tmi*\z 100 

*.»*ISMI£-fcfc. • - - •' ■■■■ 

'3>*»i(e^^ 0.1% iveen2o 

415 t '«|*lftW!BB&* W 12*30 /z iM&tfft&r SCt <k D # £ x ;U *«s#bfcv 
^MtisiMtftli 5-@ffo&.. 'ttftMfc-eNticLfcft. o.i%(w/v)bsa £#tr PBS 

iSWSn&K^^XBWflS*/-^ D-^ttfls 2A5(400ng/ml)£ 50jtl$jtoU 
■• MT2l$|WEifcS"»&. &^xJI/£±iB<tW1§lf;:3|5!ifei$t>&&, Xb'I/^h 
7lf5?>-HRPII'&«*#^x;HC*lPLT» 3"0 £l«iU>Sttfc. 0.1% 
20 Tween20 £^tf PBS T? 4 B3#fc 50mM.»Hfc^ h U 9Afl*IK'f'<pH 5.0) 

\zmffiVtc lOrnM*^ h-7x = l/>?73 >(OPD)-0.01% H2O2 £ 7 x ;HC 
100jtil-r^iniAT2 0#ra£jfc£i*:fc. &±®EJ£©&, &<7x;i/0 450nm t 
Stf-SKSt**^ *n7*l/- h U-y-(B*-f >*-*v Fit Wfci^T 

25 H6 lCw*n*^97tt, tUP«Rfcl/TC!) rhST2 V>T<£§3 Dfc7 9 
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£©$)££ £;BV>T, ft##9 9 0!l (healthy control), 7Mi-tttAIt 
1 0 (atopic asthma) > Bf&&% 3 8 M (lung cancer) 
5 >7;H* 2 SfcSflfeUfc. M^^^SrS 7 K^T. H7fcfcV>T, fe*»6HlC, 

»*£7nyM,T**. fcaOV-^C^^fcfcViT* 95%©m$Ig©S&H£ 
EilTBoT^bfc. R^»c;l--e*bfclSffltt90%©M^S©IBffl**lxT^ 
3. 90%©^^m©^ffl^-©lT->7 f ;l/©?ffl^^ttSfe^©^T^U)fc. 

io m s k:«, #^sxtt®s#©0!iis:, Pifaw^n&iifc. 

#»9m. ±E5SW©«©Jg|IR^»«©RWK<Sl6IR^*nst>©7ftt 
gfi±©*iJffl©pJfH£ 

±n«» *tti/TVifev»Rr»tt hST2 xt&jRj&6£ hST2L ©&tth m 

£n-*;Ptt#*JBV>;fcT>J*ttb h ST 2 ©««3^"3ffla!ftajB^Fjac«»tSftSns. 
25 &£tl3. 
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it * © m m 

2. HE*/ *tt#tt, JH6WFERM P- 1 7 7 8 0, FER 

M P — 17781, XliFERM P - 1 7 7 8 2 3?'J P-7C «k 

4. SKS^FERM P- 1 7 7 8 0, FERM P-l 7 7 8 1 . X«F 
ERM P- 1 7 7 8 2T?»5A-f ^ U F-V. 
.5. «*<Z)^ffl^l3S3?.«m2^{cfB«c© ; E/^a-^-;^#^ffl^T^^4'© 
> 10 ^Pimtt b H*ST2 SftaffiW llitt^, Ctft1»«4fr«Wttfc b ST2 (DWfe 

— ■mmo ■ ..-...•>: . 

•• ^ 6 »«HB a ) ■•«*•. c y'7*$tS. SSm^s. k b ST2 0ft&¥®ntt&. 

•^a5^*l^^.^?fe WM'1^«W.J2lMr-1I : e#-l'«?»k b ST2 Jftft 

>SM»^.^^rr^ S-^ep^&fcJIft^tftt-feWIILXjettU-rVJft^.t b ST2 
fc#mW(Cig^-r5^2(DKt b ST2ia#Tfc?T, MftlCJ: DiHSHfc 

20 c) ««ftanfcjWB*i©s«^«o*ii**ws-r*^Ty^. 

7. TlBd) ~g) 07?y^tS-6t:^ C-t*4»fkif*»*©*BlS6 
*fcB*©T»T*ttfc b ST2 <Dft&¥®Mttm. 

d) ilBHUtt^i:, «?*P$lS?i LT<D Wttfc b ST2 fc, ££Jfc£-BrS7> 
y-yzf* 

25 e) MfBd) ©^5 l 'y^fcJ;0 4i:fc»2©R«feja*i» UB*i«*l:J;. 
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f) *«fls**ifcWB»2©K«4j*%c!)*ifc*sa)£ra, ctiaDM 

b ST2 *£it57f>^. 

b h ST2 y ^n-^ttftT**, 

©ttBMMKXttJB7g(£Ett®iirMFttt: f- ST2 
10 9. ItfliBSgl ©#Efc h ST2 JattXtesaiBSS 2 © t h ST2#t#«, Sf6##3&*F E 
RM P- 1 7 7 8 0, FERM P- 1 7 7 8 1 , RtfFERM P-177 
8 2©A-f H-VO»*5tEifclJi3n5 lXtt2lK±CD/W 

6«Xtti7«l:53tfflWgtk h ST2 ©&g#Wii£#&. 
15 1 0. ffl!BJf§l©int b ST2 ttftRtfttEiR 2 ©^ th ST2tt#tt, ^tl^HM . 

mt-r?>»^©^B8m6^xttm7^izBa^©pi^st h st2 ©ss^wisi^ 

1 1. «HE»l©ttfc h ST2fci#«, gft##J&»FERM P- 1 7 7 8 0, F 
20 E RM P- 1 7 7 8 1, StfFERM P - 1 7 7 8 2 ©A-f 7 U H-T©P 

Mf2fg2 ©iak f- ST2ia#«\ flMB/W?'J K— 7©»fc*V>TaJR;*tt&a» 
ofc lX«2fi©A-f yij H-vCtDItSii**; ^n-:h;t,iaft-e&£, 
25 C t*»«tr*ll*©ttBI«6^X»*7^fcE«©wI*ttt h ST2 ©fcgE* 
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1 2. WfB»l ©ttt H Snmmt, SKWFERM P- 1 7 7 8 0, X 
SFERM P-1778 2 C0/W^'J K-V «fc D M± £ ft 5 * 7 £ a 

5 mmm20mh h snmmt, gie##asFERM p - 1 7 7 8 1 fcj; dm 

1 3.ffiE«**HfcbT©TiJ»ttfch ST2tt,U3>e±>hhh ST2T&5, 
-10 h ST2 -®*imHtt«$«. 

- S#^|BW^I3^#^W!«^«^|6##^;F.E'R.M •» P-17780, FE 
^R*M*-'F- T 7*7 8 l^MF-E-RM P - I* 7*7 8 2 © /W ^ U H-V©»*> 
•M5 'iMSHSMMmS &3N*'2 ftJS©7W7'U 'H-TlCk 0 It-Stl* 1 Xtt 2 & 

1 6 . *ttbTUfcV>k h ST2 lc4»ft«lfcli'&-rSJB 1 ©tat h ST2 

20 ST2 fctfft»fc*|*r**S2©«kh ST2ttfcTfct>T, jg^fl:J:QlSI^ 
ftfc».2©if.k h ST2tt#fc, r# 
***Kfcl/T©U»ttk h ST2 t, «*tHin*ttk h ST2 <D$>&¥mm%.% 

1 7. 8ttl/THftV»kh ST2 K4$AWfc»#-r3J& 1 ©tat h ST2tt#**» 
25 tt3t«ffltCH'&l/Ta:*H«fl:*t#t, 



WO 01/70817 



PCT/JP00/08723 



38 

mmmi ©Mk h sn^m^-r^m&tmu^m&^mmvxm&vx^^^ 

ST2 l:f$S«||;^t5^2 ©int h ST2 tix&T?2>t>T, SlittlStf;: J; DfifS&S 

IJpftUtl/TCUittt h ST2 S^MMt h ST2 ©&$#l$8!l£ffl 
5 +y K 

1 8. MlBSg 1 ©iat h ST2tri#X«fwf3Sg2©JrCbh ST2#LftttMl,TV>& 
Vibh ST2 tC^MWlC^-g-r-S^r/^P-^-^it^TfeS, J:t$i®tt5i 
#©ISBSgl 6^X«H1 7«fcE*©>?r»ttb h ST2©*«^tt»JEffl*y ho 
19. ifiami©S[fc h ST2 £Hfc3UtfrgBSi! 2 © b h ST2 gK#**«F 

10 ERM P— 17780, FERM P — 1 7 7 8 1 , Rtf F E RM P-17 
7 8 2©/W H-^©»^&ttjtJC«*?Sn* lXtt2l^±©/W^U F 

HI 6KXI2Jffl 7WteB*©^r*ttbh ST2 0ftUg*»»€ffl*y K 

2 0. Httl3*l©ttt h ST2tt#R^lttE*-2©ath ST2tt#»4, **nen* 
15 ttLTHa^ t h ST2 fc4WI«fclt£T*-«/*a-:*-;i'8.#:Tr**» 

Wtt-rzm-£oi&m% 1 6^xan 7J«fcB*©*r*ttfc h sn©^^#wsii 

2 1 . WiBSg 1 ©Mt h ST2ia#te, SK##^FERM P - 1 7 7 8 0> F 
ERM .P- 1 7 7 8 1, MFERM P - 1 7 7 8 2 ©/W ? U K-T©f¥ 
20 7^&flElcK:§&2;n5 lXft2 8©/W F-TfciDlt^n^t/^D- 

H&I3H2 ©iab h ST2tt#tt, MB/N'T 7 U K-v©#tefcHT»iR£n&a» 

21t^it#mt1-5»*©<liSmi 6iXli$l 7^fclB«c©nI^ftb h ST2©ft 
25 !8E*ttH£/B*V K 
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2 2. WIBJSlOttt h ST2£t#«, ate#-»»*«FERM P - 1 7 7 8 OXH 
FERM P-1778 2 (0M^'J H fc <fc D g£ $ ft-5 =E / £ □ -±)Vifi 

*nB»2©#tk h ST2£t#«, gfcM#FERM P- 1 7 7 8 1 0/W^ 

ISfflSgl 6SXttIl 7*fcE*©Rr*ttfc h ST 2 h. 
2 S.WBBWtoffa: LT©H*ttfc h ST2 tt, 'J 3 h t h ST2T&S. 

d<b*ii#mt-r?.ffi^(D«gBami 6is~3g2 2E©v>?n*©JHfcEft©T«r»tt 

^10 s^-4f*8HMl**S#*Ff»»M -P- 1 7 7 8 0T*«A<W-?tiDS4S 

h^tezmmmffimm&*Mfct< ferm p - i 7 

#M»M?fett#*sU a >:ty-> Nth ST2 s.r* ,ME#$Mb£t#* 
R*S£-B\ -£Cfc«.2©E«.&J*tt©#«*£»j£-r** £ i fc J; O&ttSifcft 

mib^ 1 © r& ©$i&s t m&tkmm t & & mctt^ «p k £ * n 5 *r» 

2.0 ftt h ST2 S£It57f^i:. nJ*§& 1 h ST2 ©&&#«$l5fc#j*. 

2 5. §!£#-*§■ J&* FERM P- 1 7 7 8 («-TCJ:l)lftS 
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Fig. 8 
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SEQUENCE LISTING 

<110> MEDICAL a BIOLOGICAL LABORATORIES CO. , LTD. 
Tominaga, Shin-ichi 
Arai, Takao 

<120> Monoclonal antibody against human ST2 and immunological 
method and kit for measuring human ST2 by using said 
antibody 

<130> P019201 

: <140> 

;*K441> 

•<'1'50> JP P2000-7-7383 
-*<151> 2000-03-21 , 

<*K"T60> 2 

„-<170> Patentln Ver. 2.1 

<210> 1 
<211> 1357 
<212> DNA 
<213> Homo sapiens 

<300> 

<301> Tominaga, S. 
Yokota, T. 
Yanagisawa, K. 
Tsukamoto, T. 
Takagi, T. 
Tetsuka, T. 

<302> Nucleotide sequence of a complementary DNA for human 
ST2 
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<303> Biochim. Biophys. Acta 
<304> 1171 
<305> 1992 
<306> 215-218 
<308> DDBJ/D12763 

<400> 1 

atctcaacaa cgagttacca atacttgctc ttgattgata aacagaatgg ggttttggat 60 
cttagcaatt ctcacaattc tcatgtattc cacagcagca aagtttagta aacaatcatg 120 
gggcctggaa aatgaggctt taattgtaag atgtcctaga caaggaaaac ctagttacac 180 
cgtggattgg tattactcac aaacaaacaa aagtattccc actcaggaaa gaaatcgtgt 240 
gtttgcctca ggccaacttc tgaagtttct accagctgaa gttgctgatt ctggtattta 300 
tacctgtatt gtcagaagtc ccacattcaa taggactgga tatgcgaatg tcaccatata 360 
taaaaaacaa tcagattgca atgttccaga ttatttgatg tattcaacag tatctggatc 420 
agaaaaaaat tccaaaattt attgtcctac cattgacctc tacaactgga cagcacctct 480 
tgagtggttt aagaattgtc aggctcttca aggatcaagg tacagggcgc acaagtcatt 540 
tttggtcatt gataatgtga tgactgagga cgcaggtgat tacacctgta aatttataca 600 
caatgaaaat ggagccaatt atagtgtgac ggcgaccagg tccttcacgg tcaaggatga 660 
gcaaggcttt tctctgtttc cagtaatcgg agcccctgca caaaatgaaa taaaggaagt 720 
ggaaattgga aaaaacgcaa acctaacttg ctctgcttgt tttggaaaag gcactcagtt 780 
cttggctgcc gtcctgtggc agcttaatgg aacaaaaatt acagactttg gtgaaccaag 840 
aattcaacaa gaggaagggc aaaatcaaag tttcagcaat gggctggctt gtctagacat 900 
ggttttaaga atagctgacg tgaaggaaga ggatttattg ctgcagtacg actgtctggc 960 
cctgaatttg catggcttga gaaggcacac cgtaagacta agtaggaaaa atccaagtaa 1020 
ggagtgtttc tgagactttg atcacctgaa ctttctctag caagtgtaag cagaatggag 1080 
tgtggttcca agagatccat caagacaatg ggaatggcct gtgccataaa atgtgcttct 1140 
cttcttcggg atgttgtttg ctgtctgatc tttgtagact gttcctgttt gctgggagct 1200 
tctctgctgc ttaaattgtt cgtcctcccc cactccctcc tatcgttggt ttgtctagaa 1260 
cactcagctg cttctttggt catccttgtt ttctaacttt atgaactccc tctgtgtcac 1320 
tgtatgtgaa aggaaatgca ccaacaaccg aaaactg 1357 

<210> 2 
<211> 2058 
<212> DNA 
<213> Homo sapiens 
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<300> 

<308> DDBJ/AB012701 
<400> 2 

aaagagaggc tggctgttgt atttagtaaa gctataaagc tgtaagagaa attggctttc 60 

tgagttgtga aactgtgggc agaaagttga ggaagaaaga actcaagtac aacccaatga 120 

ggttgagata taggctactc ttcccaactc agtcttgaag agtatcacca actgcctcat 180 

gtgtggtgac cttcactgtc gtatgccagt gactcatctg gagtaatctc aacaacgagt 240 

taccaatact tgctcttgat tgataaacag aatggggttt tggatcttag caattctcac 300 

aattctcatg tattccacag cagcaaagtt tagtaaacaa tcatggggcc tggaaaatga 360 

ggctttaatt gtaagatgtc ctagacaagg aaaacctagt tacaccgtgg attggtatta 420 

ctcacaaaca aacaaaagta : ttcccactca ggaaagaaat cgtgtgtttg cctcaggcca 480 

.^acfctotgaag*^^^^ tgattctggt atttatacct gtattgtcag 540 

^.aagtcccaca ttcaatagga^ctggatatgc gaatgtcacc atatataaaa aacaatcaga 600 

f tttctatett'-crasfrMatt^tga^taltc aacagtatct ggatcagaaa aaaattccaa 660 

-^aa^t-aWgt^cc.tacca^tg^acctctacaa ctggacagca cctcttgagt ggtttaagaa 720 

;j rttgtcaggct rcttcaaggat caaggtacag ggcgcacaag tcatttttgg tcattgataa 780 

^^t^tfga'tgact^gagg-acgca^tgattacac ctgtaaattt atacacaatg aaaatggagc 840 
^caMta^^ gatgagcaag gcttttctct 900 

n gt 1 1 ccagta atcggagccc >ctgcacaaaa tgaaataaag gaagtggaaa ttggaaaaaa 960 

-i7Cgcaaaccta^ac't ; bg&tGtg''ct^gtHtgg aaaaggcact cagttcttgg ctgccgtcct 1020 

~*fttggcagctt-vaat-g-gaacaa aaattacaga ctttggtgaa ccaagaattc aacaagagga 1080 

■r agggcaaaat caaagtttca gcaatgggct ggcttgtcta gacatggttt taagaatagc 1140 

tgacgtgaag gaagaggatt tattgctgca gtacgactgt ctggccctga atttgcatgg 1200 

cttgagaagg cacaccgtaa gactaagtag gaaaaatcca attgatcatc atagcatcta 1260 

ctgcataatt gcagtatgta gtgtattttt aatgctaatc aatgtcctgg ttatcatcct 1320 

aaaaatgttc tggattgagg ccactctgct ctggagagac atagctaaac cttacaagac 1380 

taggaatgat ggaaagctct atgatgctta tgttgtctac ccacggaact acaaatccag 1440 

tacagatggg gccagtcgtg tagagcactt tgttcaccag attctgcctg atgttcttga 1500 

aaataaatgt ggctatacct tatgcattta tgggagagat atgctacctg gagaagatgt 1560 

agtcactgca gtggaaacca acatacgaaa gagcaggcgg cacattttca tcctgacccc 1620 

tcagatcact cacaataagg agtttgccta cgagcaggag gttgccctgc actgtgccct 1680 

catccagaac gacgccaagg tgatacttat tgagatggag gctctgagcg agctggacat 1740 

gctgcaggct gaggcgcttc aggactccct ccagcatctt atgaaagtac aggggaccat 1800 

caagtggagg gaggaccaca ttgccaataa aaggtccctg aattccaaat tctggaagca 1860 
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taaagggatt caggccac 
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aattcccaga aaggcctcta gtttgactcc 1920 
gtgatgtgca aagggatctg ggtttgaagc 1980 
cctgcactga agtgtgagga gcgggaatat 2040 
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